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Athens 


Etoaywyn 


Ta wéAn ths Ertteormjs tov 1881, dev pEtaxelQioOnKkav KavEvaV TEOTLO 
XWELOLOV TNS AQEUOVIAG, OTIWS yA TAEADdDELYUA O IIVOaydeac OTHV Katatoun 
Kavovocg 1) 0 XQUGAVOOS HE TELQAUATA ETL XOEdTIS HOVOXOEdOD, ETKOUC 108 cm 
KAT. 

AéYOVTAG AQUOVIA, EVVOOVLE TO LOVOLKO dLaOTHUA LE Adyo 2/1, TO KaAL 
OKTAXOQDO (8X) KAAOVUEVO, OTAV avadEQoUEDA GE OKTADODOYYeES KAiMAKES. 

H emtgomy «daveiotnke» TOV UMAQEXOVTA XWELOUO CE 12 toa TUNMATA 
(NMLTOVLA), TLOV XOENOLMLOTLOLEL TY OUTLKT] MOVOLKT). 

XWQLOE TO KADE NULTOVLO GE 3 LO LEQ KAL KAAEGE AUTA HOQLA. 

H aguovia xweiCetar mAéov oe 12x3=36 poeta. AgyoteQga, UdAAOV ya 
AOGYOVS EVTUTIWOLAGHOV KAL OXL YLATL TiDTEVE OTL DEV EivaAL ETAQKTNS AUTOS O 
XWELOLO TNC, diTtAATGiaGE TA LOQLA TNS CE 72 (1 dtAiQEGE TO NULTOVLO CE 6 ion 


Uéon: 12x6=72). 


Avtdg 0 xXWELOMdG Sev Eivat Timote AAAO, and Ulta AETTOMEQEOTEON 
QATLELKOVLON, THS Evewmatknys KAiWaKkac, STL WE AVTOV TOV OVYKEQACHO, 
TIQOKUTITEL TN] EVEWTIAIKN KAiWLaKa T-T-H-T-T-T-H we e€njc: 12-12-6-12-12-12-6, omw¢ 
otov I" nxo, yia TAEADELYUA, OTIOV ATO TOTE EWS OTUEEA, «dLOACKOEDA» KAL 


«WarAovue». 


Aev propel ouws va eival Mote To H, ioo pe TO ploo Tov TOvov(*), yl’ AUTO TO 
Aoyo otnv TlvOayodeeta KAtuaka ovondcetat ANUUa (A), Htot T-T-A-T-T-T-A. 
Qc ex tovutov, n KAivaka bev propel va Exel Ef aPxG Cvyo apiOno 


KOUpaTwV, HAAG TEPITTO. 


* OLamodeiéetc TwV loXVPLOULa@V | UAONnUATIKMV TUTWY, OTOV OTHV Ev Adyw TMapovoiacn TapadeinovTtal, ypapovTal LE EvTovy TAAYLA ypagn, Evw TapovolaCovtat 
OAEcC Ge ETEPOV VTLO ExdOGN TOVNUA. 


~5~ 


BAOLKEGS EVVOLEG 


ALAOTHUATA 


Ka8e Cevyog Lovoikwv PO6yywv, UTOQOVUE VA TOULE KATA ULA YEVUKT) 
EVVOLA, OTL ATLOTEAEL EVA HOVOLKO OLAOTHUA 1 AaTAOvOTEA, SLAOTNUA. 
Ataotnua (uovotkd) 6 dvO HOVdyywv, GUXVOTHTwV fi Kat f, KaAOUUE TO 


max(f,, fr) 


TMALKKO 6 = — ’ 
min(f,, 2) 


OSS» ER 


Agtoonuetwtot Adyot 
e §1/1: obodwvia H tavtodwvia. 
e 2/1: AQUOVIA T} OKTAXOQDO (8x), 
e 3/2: dU o€eia (OtlWEEta)  TEVTAXOQDO (5x). 
e = 4/3: DVAAaBY (GVAAGBA Kata TH AweuKt) OLAAEKTO) T] TETOAXOQDO (4). 


e 9/8 : emOydooc TOvos (T). 


Madnpatirés pageic 
Ipoo8¢eon kat Adaipeon diaotnyatwv 


Kata tThv TeddGeon SiactHUAaTwWV, TOAAATIAAOLACOULE TOUS AQLOENTLKOUG 


AGYOUG, EVW KATA THV APAIQEON TOUS SLALQOUHE. 


ToAAatAaciacpog biwotnpatoc 
Tia kaOe SiaotNUA T pe Adyo }, woxveu 1, +7, +..+T, =2T = 6", we neN’, 
To dtaoTNUA TOV TIQOKUTITEL Eivat Eva SLAOTNHUA nN Moeés WEYAAUTEO TOU 


AQXLKOV. 


Alaipeon OlaotTHUatoc 


Me tov 6Q0 dtaigeon SiACTNUATOSG, EVVOOVLE TO KXWELOUO EVOS AEXLKOU 
dtacTHUATOS 6, C€ OVO ULKEDTEQA, OTIOV TN TEODODEOT) TOUCG, TAQAYEL TIAXAL TO 
AEXLKO diadoTHUA d. AUTO yivetat HE UO TEdTIOUS SLAIiQEONS, THY OVYKEQAOHEVN 


KALTHV OVOLKT dtaiQeon. 


LuyKepaopevn 
Eva diaotya d urtoget va dwugedei ce SLO (oa SwotHATA On, OTOV TO 


KaGéva toovTat LE: Oy =VO. 


Dvoikn 


Me vorkr dtaigeon UTOQOUVV Va XWRLOTOVV HOVO TA SLACTIUATA TNS 
: v+1 ; ; ; ; eas 
oes O = yr He ve N . Eva tétoto dtho HUA AEVETAL KAL ETTULOQLO, OLOTL EXEL 


Adyo ETLMOQLO, SUVATAL Va dtalQEeDEl GE OVO AVLOa SLAOTIHUATA, OTOV AEYOVTAL 
KQALTULTOVLA Tov 0 (AgtotEetons KotvtiAtavoc, MixanaA XatCnavavaciov). 

Ta emttuoera dtaotynyata Ag~éyovtat Kat IItoAeuatka. KaOe didotnya 6 
pIKPOTEPO THG appoviac, pmopel va exppaote pe IItoAguaixo didotnpa, pe 


apedntéo opaddAna. 


2v +2 
To apxixo didotnya Aoinov, diaipEeitat ota blaotTHNAaTA Pa = Wap Ke 
5.- 2v +1 
B wy! HE Oa< Op. 


Me Tov tpomo avto, To didotnypa 6, diaipeitat o€ bvo dlaoTHpatTa, OTOV 
EVAL OVUMETPIKA WC TIPOG TO HEOOV TOU OH, OTLOTE LOXVEL: 


Oa < Ou < Og Kat On - Oa = O6 - On 


didoTNa 


(v) da OH dp (v+1) 


Ta dtAOTHUATA da KAL dB, OTOV TQOKUTTOVV ATLO PVOLKT dLAiQeon TOU dLACGTHUATOG 6, ElvaL OVLMETOUKA 
WS TIED TO LEDOV TOV SLAOTI}UATOS dH, TO OTLOLO MIEOKUTITEL ATO OVYKEQACGLEVN Siaigeon Tov diactHpaATOs 5 


7 we 


Metatpomésc 


H éxdeaon evdc dtactHUATOS CE AQLOUO OVYKEQACHEVWV KOUUATWV LLLAS 
KAiwakoc, OTAV yvweiCovLE TOV AQLOUO VUTOdLALQ~TEWV TNS, PHAONWATIKa 


ExPpaCETal aT’ TOV TUTO: 


k =round(N log, 6) 


Omou: 6 ortoLodrTtoTE LOVoLK6 bidoTNUA, OER, 
N to tAnO0¢ twv vrodiaipécewv THC KAitakoc, NEN 
k axépatoc apiOudc vrodiatpécewv Tov biaothpatoc 6, we kEN Otav O>1 
round ovvaptnon mov otpoyyvAonolet évav dexadiKo aplOuo, otov 


TtANGLEOTEPO AKEPALO. 


KAiWaKes 


Movoixy KAivaka n atta KAivaka, eivat ula dtadoxn diapopEetikwv oé 
o€vTNTA POOyywv, TETOLA WOTE, O BAPUTEPOC Kal 0 O€VTEPOG POOyyoc, va ExovV THV 
idta ovoikn agia. Aéyovtac idta Lovolky aéia, Evvoovue OTL O PapvVTEpPOC Kal O 
o€vtEepoc POoyyoc, atoteAovv povolko didotnua pe Adyo 2/1, dnAabH didotnua 


appoviac. 


H pedétn avi, adoed Udvo Ta SOMLKA OTOLKELA LLAS KAiAKOS KAL OXL THY 


TOOTULKT] 1] THV HMEALKT THC OLUTEQLPOEA. OTIwWS Da doUUE, dOOV AdOEa THY 


(ue T=200 cents Kat H=100 cents) 


Yrodiaipécetc oxTaAXOpdov 


O Evewrtaixds ovyKkeQaopds oe 12 ioa Léon. 

H Evewraikr wovouxoAoyia, dtatget THY KAiLaKa ce 1200 LOLA. 

Xtnv Tovekia, n KAivaka xweiCetat oe 53 KOUUATA, OTMWS AVADELEL KAL O 
ToveKocs LovotkoAdyoc, Rauf Yehta Bey. 

O Xevoav80c vmodiaiget THV KAiUAaKa oe 68 TUNMATA, OTOV KATLOLES 
AQEABLKES TEQLOXES OLATNEOVV EWS OTHULEOA. 

H Movotkn Eztteorm tov 1881, tov Orcovpevikov Tlateexetou, vTtodiaiget 
THV KAiMAKA, CE 36 TUNUATA, EVW AQYOTEQA AVADEWOEWVTAG, TA OLTAQCIACGE CE 72. 

H teAevtata avtr vTodiaigeon, eyKQiOnke Kat am’ to OucovpevuKd 
TlatetaexXEio KAL LOXVEL HEXEL ONMEEA, dLAWwWViCOVTAS dVOTLVXWC, TO SUTLKOTQOTO 
OVYKEQAOHO TNS BuCavttviys WovoLKTS KAiUAKOS KAL OXL OVO. 

Ltnv Ivdia, n KAtuaka vrtodtaigeitat oe 10600 Senti kat anid KaDe ATOWN, 
etvat TO OVOTHUA OmOV aTteLKOViCEL TO OTOLOdTTMOTE SLAOCTHUA, ME THV 
Ueyarvteon akeipeta. 

Yraegxovv EeTtions KAL OL UTIODLALIQEGEIS GE 301 Savart Kat 665 Delfi. 

UNMEEA TEAOS, KATLOLOL MOVOLKOL KAL EQEVVITES, UTLODLALQOVV THY KAiLAKA 
oO€ KaLvodaveic AQLOMOUS KOUUATWV, OTIWS O OVYKEQAGLLOS CE 79 KOUUATA TOV 
Tovekov LOVOLKOU Kat KaVOVLEEN Ozan Yarman, AAAG Kal Oo CVyKEQAOUOS CE 641) 


71 KOUMaTA. 


Aidotnia o€ KAivaKka 


YrodAoyiopvoc Tovikotntac PpOoyyou 


Eva ditdotnUa 6, aviyket oTNHV KAivaKa K, O7movu K, eivat n agiOunon tS 

KAiwakos Kat UTOAOYICEeTaAL aT’ TOV UAOHMATIKO TUTO: 
K =[log, 6] 
o7tovu: [x] TO AKEQALO HEQOS EVOS DEKADLKOV AQLOLOV x. 

H Baouch KkAivaka agiOpuettat Ue TOV AQLOLLO 0, N AUEOWS O€UTEQA LE TO 1, N 
emouevyn pe TO 2 KoK. H Bagutéea KAivaka ty BaouKkns, aQuOUEttat WE TOV 
agoud -1, 7 aUéoWS PAQUTEEA HE TO -2 KOK. 

Ka8e hOoyyoc Omov oxnuaTiCer SidoTHUa O YE TH Baon, aTtéxer K 


OKTAXOQEDA, AT TOV AVTIOTOLXO TOU TNS BaouKT|s KALLAKOG. 


AdAayn KkAiparoc 
‘Eva dtaotnua O TOV avrket OTNHV KAiUaKa K, UTOEW Va TO EKPEADW WE 
diaotnUa 0’, Tov aviykel OTNHV KAivaKka K’ ue tHv PornOEeta tov paOnpatixov 


TOTLOV: 


‘! = 5 ; jk OK 


1) AVAAVTIKOTEQA: 
a! =): 7 K'-[loss J| 


H kAtuaka Aoitov EeTaAVAAAUBAVETAL LE THV LOLA CELQA POSYYwV, BAQUTEQA 
KAL O€UTEQA TNS ALXLKNS, EV StATHEELTAL TAVTA N, METAED TWV BAOULOwWV TNC, 
oxéon. 
Bageia (-1) Baoucn (0) O€eia (+1) 
WATS VRErT AKA VI RW 6 rl Al x 
rPAKAFATKUA ARUN ARMA F 
H ovvnOn¢ éxtaon ths avOeeruns hwvrjs civat TEQimov 2 oKTAXOEdA (S1c SLaTIATWYV). 
BAETIovLE TH dLAdOXT TWV MO6yywv, Avw KAL KATW TNS dLatovuKT|s KAiLaKos tov Ta. 


Lanv éxtaon avtn, «padAAovtary dAa ta dopata THs KABdAOV BuCavttvijs Movoucts, 
AT’ THV AEXALOTHTA EWS TIC HEQES LAS. 


~410 > 


IIvOayogetosg KAipaka 


Katatoyun Kavovoc 


H kKatatoun Kavdovoc TAS aQuoviacg (8x), ylvetat He TH BornOELA Twv 
MVOLK@V TOV NULTOViWV, THS OVAAABT/>s (4X) WS AQUOVLKOV LEGOU KAL TNS OLOEEIAC 


(5x) we aQLOUNTLKOU HéGOD. 


Me Appoviec kat d10eiec 


Tt tTHV Katatoun Kavovoc, dnAadh, THY KaTaTUNON THS KALUAKOC, O 
Tlv8ay6eac, Xeno WOoTOLEL TA SVO TAEOV CVUPWVA SLACTHUATA TOV BX KAL TOU 5X. 
Agwountika, To 5x PEtoKETAL AKEIBwCS OTN UEOTN TOV dLACTHUATOS TOV 8x, 
apov o Adyog tov 3/2=1.5, etvat nN Léon aQLOUNTtUKT TUT) (U~TOS CEOS) TOU 
dtaotNUaAtos aTto 1 éwe 2/1. 
Médoc 690¢ 
at+b 


Méoo¢ 6g0¢ m tTwv a,b EN ,m= 


a. Hooo8étovtac 8x KaLadatowvtac 5x 

O IIvOayoeac xenoworoinoe Ula eAEvOEQn XOEdT] Ws aExIKd didoTNUAa 1 
(1InBaOpida), otHV oT0ia, TEDDAAMaALEOVGE SLAOTUATA BX KaAL 5x. Otav Nn véx 
Babuida, etvat UeyadAvteen an’ to 2, TOTE BELOKOMAOTE OTNHV OGeia KAiLAKa, 
OTLOTE DA TIQETLEL VA APALQEDOUVUE Eva 8x, VLA Va ETAVEABOUHE OTN Bacuct. 

Evegeon twv BabutdOwv tS KAiWAKOs: 

Baoucr KAirouca (0) oE ela KAiporKer (+1) 
In 20 37) 409 5D 617 81 97 107 110 
Vn on 3/0 Gn 


H Boouch KAivaKa kan o€eia KAipaKa. 
Ta diactHUAtTA AVaUEDA OTIS BAOULdEG 17-10, 27-27, 31-30 KTA Elvat dLAOTHUATA 8X 


= be 


Meta thv 8, ot BaOUidec UTOQOLV Va aQLOUNDOvV Bacet TNS 17 BaOLidOC 
mS KAtwaKoc, 97, 100 ... KAT TH Baon tH 8" BaOutdoc, Nn omola yivetat 1 tTHS 
ogetac KAiwakoc, o70te ot AAAES AQLOWOUVTAL we 27, 3’, 4’) KAT. 

a. Ilgoo8étovtac éva 8x, Ge HLA aAvOAIQeTN OVXVOTHTA (1), THY OTLOLA 
BeweovuE Wo Baon THS KAiLaKkos Kat 1” PaObuida, TaEayOUUE THY 8" BaOUida 
(2/1). 

B. Adatowvtas éva 5x, aT’ THY 81 BaOLIda, TAEayoULE THV 4" (5x+4x=8x): 


9. 3. A 
8x - OX 7 aa GX) 


y. IlgooGétovtac Eva 8X oTHV 4", TaQdyovupE THY 11” (448 x=4'" FH 114), 7 
omola BeloKketat é€w an’ thv KAivaKka, OMOTE ME THV adaigeon evoc 5x, 
TLAQAYOVLE THV 7”: 


4x + 8x => == 52, OTLOTE = +5 


d. Adatowvtas éva 5x, aT’ THY 7) PAOLA, TAEAYOVLE THV 3": 


e. Heoo8étovtac éva 8x oTHV 3", TaQEa&youUE THY 11” (3+8x=31 1 10"), 7 
omola BetoKetat é€w an’ thv KAivaka, OMOTE ME THV adaigeon evoc 5x, 
TLAQAYOVLE THV 6": 


32 2 64 , 64 3 128 
31+3x% =— »— = — 52, on0te — + — 
oF. OF 7 81 


ot. Adargwvtas éva 5x, aT’ tTHV 6" BabUtda, TAQEAYOULE TH 2): 


Fi eco a8 
Ri 243 


C. Tleoo8étovtac Eva 8x OTNV 2", TAQAYOLE THV 97 (248x=27 Ff 9), TN OTLOLA 
BetoKetat €€w an’ TH KAiWAKA, OTOTE LE THV AMaAIQEON EVO 5x, TAEAYOVLE THV 
51: 


on 4 By = 298.2 512) onde 512, 3 _ 1024 
243 1 243 243° 2 729 


aps 


Taétvoumvtas tig BaOutdes tTHS KAiAKOS KAT’ AVEOVOA CELQd EXOVUE: 


BaOuida 1n 2n 3n 4n 5n 6n 7™ gn 
agad Leas ‘ 256 32 4 1024 128 16 2 
WG TIONG THV —— ere = ——— a a _ 
ate 943. || 27 3 | 729 | 81 9 1 


To dtdOTHUA WETAEV OVO DLAdOXLKWV PAOLidwWV KaAEtTat Phua. Etot etvat 
ied ; oat : : 256 
TLROMAVES, OTL TO BHU TS 175_2"5 BaOUtdOS Etvat es 


To Bra 27_ 3% etvat an HO, IO 


27° 243 «6912 8 
Me opoww tedmo, vTOAOYiCovE TA UTOAOLTIA BHUATA THS KAtUAKOC, OTLOV 


PALVOVTAL OTOV TLVAKA TOV AKOAOVOEL: 


BaOuida In 2n 3n 4n 5n 6n ™ 8n 

ALaOTNHHA Ws 1 256 32 4 1024 128 16 2 

TQOG THV 1n 243 27 3 729 81 9 1 
; 256 9 9 256 9 9 9 
Bryya —— = = = — - = 
243 8 8 243 8 8 8 


KAivaka pe Baon tov Zw (MLEoAVS10¢s) 


AW TV KATATOUN ALT, TEOKUTTEL N KAiWAKaA THS WOEdrs 4x-4x-T, pE 
dea 4x A-T-T. 


8. Tooo8étovtac 5x Karadatowvtac 8x 


AKoAOVO@VTAS SLAMOLETIKT] TLOQELA, KATAOKEVACOVLE THV KAIAKA HE TH 
XOTNON Twv diactNHUaTwWV Tov 8X Kat 5x. Ta eEeTUUEQoUVG PYYATA EVEEONS TWV 
Babutdwv tS KALWAKOG, EtvaAL TAQOLOLA LE TOV 1° TEOTIO KATAOKEUT|S. 

Evecon twv Babutdwv ty¢ KAiWakoc: 

Baoucr KAipoKa o€eia KipaKa 
In 27 3n 40 5 n 61 7 BN Qn 10 TIN 


M2) on As 


H Boouct KAivaKa Karn o&eia KAipoKa. 
To diaoTHUA avapEoa otis BAO"Ides 17-1’n, 2n-2’n, 37-30 KTA Eivat didoTHUA 8X 


a. Ilgoo8étovtac éva 5x, Ge Mla avOAIgetN OVXVOTHTA (1), THY OTLOLA 


BeweovuE Wo Baon THs KAiLaKkos Kat 1” PaObLida, TaAEayOUUE THV 5° BaOUtda 
(3/2). 
a Ag 


B. IleooPétovtacg ~va 5X OTNHV 5", TAEayoULE THY 9” (57+8x=12 1 5), 
omola BeloKetat é€w an’ tHv KAiuaka, OMOTE ME THV adaigeon evoc 8x, 


TLAQAYOVLE TH 2": 


y. Hgoo8étovtac éva 5X OTN 2", TAQAYOVHE THV 6": 


24 5y aoa 


6. Tleoo8étovtac Eva 5x OTHV 6", TAQAYOUHE TH 10" (6445x=3'" 7 10"), Nn OTtOLa 
Boioketat €€w an’ tTHv KAIUAKA, OTOTE ME THV AMaAigeon Evdc 8X, TAQEAYOVUE THV 


3n: 


é. Tleoo8étovtac Eva 5x OTHV 3", TAQAYOVE THV 7": 


ot. Hleoo8étovtac ~éva 5x oTHV 7", TAQaYOUHE THY 117 (745x=4'1 FH 11), 
omola Beioketat é€€w an’ thv KAiuaka, OTIOTE HE THV Adaigeon Eevdoc 8x, 
TLAQAYOUUE THV 4": 

243 3 729 


po AD: 2 F229 
71+ 5x =—_—-+-— =—— >2, onote —— +— = —— 
128 2 256 256 1 512 


H 8" Babutda Beioketat ce aTIOOTAON 8x, ONAASN 2/1. 


Taétvoumvtas tic BaOuidec tTNHS KAtUAKOS KAT’ AVEOVOA CELQA KAL ADOV 


UTMOAOYLOOVLE TA EVOLALLEOA BUATA, EXOVLE: 


Badutda In 2n 3n 4 5n 6n ™ 8n 
Aton ce 9 81 729 3 27 243 2 
WS QOS THV 1 — — — = — —— = 
i 8 64 512 2 16 128 1 

. 9 9 9 256 9 9 256 
Bra — = — —— — — — 

8 8 8 243 8 8 243 


KAipaka pe Baon tov Ta (YnoAvdtoc) 


m4 


AT THV KATATOUN AUTH, TOEOKUTTEL TN LOLA KAiLAKA LE AAAO TEOTLO dLAdOXN|S 
TWV LOtWV BHUATWV, TOV TOVOY KAL TOV ANUMATOS, THC HOEdT|S T-4x-4x, WE ALdLA 
Ay T-T-A. 


Me Appoviec kat ovAAaBéc 


Katatoun Kavovoc, We XQNON TWV ETEQWV COVUPWVWV SLAOTHUATWV Tov 8X 
KQL TOU 4X. 
To 4x Elva o AQUOVLKOS LéGOS TOU dLAOTHUATOS 1 Ewe 2/1. 


AQUOVLKOc UEGOS 


2ab 
atb 


AQUovuKdcg LEDOS F TWV a,b EN r= 


y. HoooGétovtac 8x Katadatowvtac 4x 


H Kxataoxkevry ths Ilv0ayogetovu KAtwakoc, yivetat WE TH XOET}ON TwWVv 
SLAOTNHUATWV TOV 8x Kat TOV 4x. Ta EemteQouS PHUATA EVEEONS TWV BPADLIOWV TNS 
KAiMAKOG, EVAL OMOLA LE TOV 1° TLOTLO KATAOKEUT|C. 

Evecon twv Badbutdwv ty¢ KAiWaKoc: 

Baoucr KAipouca o€eia KAipaKa 
In 27 3n 4n 51 6 7 89 9n 107 110 
Vn 2 3/0 G’n 
H Bacwxty Aiporco Kou 7 o&e(a KAipoKa. 
To dio TMA avapLeca OTIS BAOpid|c 17-1’, 29-29, 37-3’ TA efvan SidaotHpar 8X 

a. Ilgoo8étovtac éva 8x, GE Hla aAvOAIQeTN OUvXVOTHTA (1), THY OTLOLA 
BeweovuE we Baon tTHS KAiLaKkos Kat 17 BPaObLida, TaEayOUUE THY 8" BaOUtda 
(2/1). 

B. Adaiga@vtac éva 4x, aT’ THY 8" BaOLida, TAQA&YOULE THY 5" (5x+4x=8x): 


2. A": oS 
BX AN a gs Ow 


y. Adatgavtas éva 4x, aT’ THY 5) BabUida, TAEAYOUHE TH 2": 


3 4 9 
5x.- 4x = 73° 8 (T) 


be 


d. [leo 8étovtac Eva 8X OTN 2", TAQEAYOVLE THV 9 (27+8X=2'" 1 9), 1 OTLOLA 
BetoKetat €€w an’ TH KAivAKaA, OTOTE LE THV AMaAIQEON Evo 4x, TAQEAYOVLE THV 
6": 


O° 2- 18 go. 18: 42,94 27 
—:—=—>2, OnOTE — +> = = — 
8 1 8 8 3 32 16 


61 - 4y = —+-—=— 


ot. Ileoo8étovtac ~éva 8X OTHV 3", TAEaYOUHE TH 107 (374+8x=3"" FY 10), 
omola BetoKetar é€w an’ tHv KAivaka, OMOTE ME THV adaigeon evoc 4x, 
TLAQAYOVLE THV 7”: 


81 2 162 , 162 4 486 243 
31+ 8X =—:-— =—— >2, onoTE —— + - = — = 
64 1 64 64 3 256 128 


C. Adaigwvtac éva 4x, aT’ tHV 7" BaOUtda, TAQEAyOULE THV 47: 


_243 4 _ 729 


7 Aya? 2 te 
1g 3. 51 


Tagétvoumvtacs tig Baduides THC KAiaAKOS KAT’ AVEOVTA TELEA KAL APOU 


uTOAOYLOOVLE TA EVOLALLEC BHUATA, EXOVLE: 


Badutda In 2n 3n 4 Bn 6 7™ gn 
Alaornpe 9 81 729 4 27 243 2 
Ws TIQOS THV 1 = — —— = = aera = 
HY 8 64 512 2 16 128 1 

9 9 9 256 9 9 256 

Bra — = = — = = = 

8 8 8 243 8 8 243 


KAipaka pe Baon tov Ta (YnoAvstoc) 


AT THV KATATOUN AUTH, TEOKUTTEL TN LOLA KAiLAKA LE AAAO TEOTLO dLAdOXN|S 
TWV LOIWV BHUATWV, TOV TOVOY KAL TOV ANUMATOS, THC HOEdT|S T-4x-4x, WE AVdLA 
Ay T-T-A. 
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0. TloooGétovtac 4x KaLadatowvtac 8x 

H kataokevr) tas Ilv@ayogeiov KAtuakoc, yivetat ME TH XOETION TwWV 
SLACTHUATWV TOV OKTAXOQOOV KAL TOV TETEAXOQdOV. Ta ETIUEQOUS PATA 
EVEEOT]S TWV PADLIOWV TNS KAtAKOG, EtvaAL OUOLA TOV 1° TREdTLOV KATAOKEUNS. 


Evecon twv Badutdwv ty¢ KAiLakoc: 


Bacon KAipaKca o€eia KAiLaKa 
In 20 37 409 5D 617 81 97 107 110 
2 ork AM 


H Baouch KAivaKa Karn o&eia KAipaKa. 
To diaoTHUA avapEeoa otis BAOUides 17-1’N, 27-2’n, 37-30 KTA Eivat didoTHUA 8X 


a. Ilgoo8étovtac éva 4x, oe Ula avOaigetN OVXVOTHTA (1), THY OTLOLA 
BeweovuE wo Baon THs KAiLaKkos Kat 1” PaObuida, TaeEayoUUE THY 47 BaOUida 
(4/3). 

B. Ilgoo8étovtac éva 8x OTHV 4°, TAQaYOUUE THY 117 (448x=47 7 11”), 7 
omoia BetoKetat E€w an’ tTHV KAivaKka, OTOTE HE THV adaigeon evoc 


4X, 
TLAQAYOVLE THV 8": 


y. Adatgavtac éva 4x, aT’ THY 8 Babida, TAEA&YOUHE THV 5” (5x+4x=8x): 
2.4 6 3 
8x -4x = —+-=—=— (5 
Re ggg 
d. Adaigawvtac éva 4x, aT’ THY 5" BAOLiOa, TAQAYOUUE TH 2”: 
2.4. 9 


ee Te aC as 


e. Heoo8étovtac éva 8x OTN 2", TAQAYOVUE THV 9 (27+8X=2"" 1 9"), 1 OTLOLA 


BetoKetat €€w an’ THY KAiAKA, OTOTE LE THV AMAIQEON Evo 4x, TAQEAYOVLE THV 
6": 


92 18 , 18 4 54 27 
21+ 8X =—-—=— >2, ONOTE -— == 
8 1 8 B.S. 32> 16 


ot. Adarowvtas éva 4x, aT’ tHv 6" BaOUida, TAQEAYOULE THV 37: 


Pe rae 


C. Ilegoo8étovtac ~éva 8X OTHV 3", TAEaYOUUE THY 117 (3°4+8x=3" 1 10), 
omola BetoKketat é€w an’ thv KAivaka, OMOTE ME THV adaigeon evoc 4x, 
TLAQAYVOVLE THV 7: 

_81 2_ 162 162 4 486 243 


31+ 8x =—-— = — >2, onotTe — +— = — = — 
64 1 64 64 3 256 128 


Tagétvouwvtacs tig Baduides tTHS KAiaAKOS KAT’ AVEOVOA TELEA KAL APOU 


UTMOAOYLOOVLE TA EVOLALL ECA BATA, EXOVLE: 


BaOuida In 2n 3n 4 5n 61 7™ gn 
AtaoTHHA wes 1 9 81 4 2. 27 243 2 
TEQOS THY 1n 8 64 3 2 16 128 1 
; 9 9 256 9 9 9 256 
Bhnya oO o aaa. i: = a ara 
8 8 243 8 8 8 243 


KAivaka pe Baon tov Nn (Avitoc) 
AT THV KATATOUN AUTH, TOEOKUTTEL TN LOLA KAiLAKA LE AAAO TESTO dLAdOXN|S 


TWV LOLWV BHUATWV, TOV TOVOY KAL TOV ANUMATOS, THS HOES 4x-T-4x, WE AVdLA 


Ay T-T-A. 


Me O10&élEs 


é. ToooGétovtac dtadoxikad 5x 

H xataokevn ths [Iv0ayoegetou KAivakos yivetat UE TECDONKN SLAd0XLKWV 
5x otn Baon TNS KAiLakoc. 

H dtadikacia 8a ettavadnhOet 6 Poegés yia THY EVEEOT TWV EVOLALEDWV 6 
Badutdwv, adov n 17 (1) Kat n 8" (2/1), eivat ywwotéc. 

H avaBaon pe diadoxika 5x, exdeaCetat we THY VIpwon Tov AOyov Tov 5x, 


oe duVauEtc Tov 1, 2, 3, 4,5 KAaLo6. 


ExteA@vtac Tis TIQAEELS EXOULE: 


5s foe | ar ls |e 


2 4 8 16 ae 64 


2 Ag ~ 


YroAoyiCovue thy KAiuaka K dou PEiOKETAL TO EKAOTOTE DLAOTNHUA O, KAL 


TO UETADEQOVHE OTN PAOLKT, UETATEETOVTAS TO OTO 0’. 


mm: > 3 | a2] 8 | | m2 
2 4 8 16 32 64 

K 0 1 1 2 2 | 

my 2 | 2 | 2 | & | 243 | 79 
2 8 16 64 128 512 


Agdov meo08étovuE THV 17(1) Kat THY 8" (2/1) BaBLIda, TIC TAELVOMOUHE KATA 


AVEOVOA CELOA, SHULOVEYOVTAS THY KAiLAKaA: 


Badutda In 2n 3n 4 5n 6n ™ 81 
ALAOT QUO. 9 81 729 3 27 243 2 
WS QOS THY 1 — —_ — = = a — 
i 8 64 512 2 16 128 1 

. 9 9 9 256 9 9 256 

Bra = ~ — — — = —— 

8 8 8 243 8 8 243 


KAipaka pe Baon tov Ta (YnoAvtoc) 


AT THV KATATOUN AUTH, TOEOKUTTEL TN} LOLA KAiUAKA LE AAAO TESTO dLAdOXN|S 
TWV LOtWV BHUATWV, TOV TOVOU KAL TOV ANUMATOS, THC HOEdT|s T-4x-4x, WE AVdLA 
Ay T-T-A. 


ME TOV TAQOVTA TEOTLO, AV APALQOVUE SLAdOXLKA 5x, OA KATACKEVADOVLE 


KATAOKEUNG. 
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Me ovaAAaBéc 


ot. ADaLOWVTAC SLAdoxX Ka 4x 
H Kataokevry tas IlvOayogeiov KAiwaKkocg yivetat Kat Ee adaigeon 


dtadoxikwv 4x an’ tH Baon tHS KAiaKkoc, AkKOAODVOWVTAS Tov AAYOELOUO TOU 


TLQOTYOUMEVOU TQOTLOV KATACKEUT|S. 


O mivakac TOV AKOAOVVEL, TEQLYEADEL EV OVVTOLIA TA BYUATA: 
Adatew 4 - 
4/3 3 


1 
moo000éTw 3 
3/4 4 


: 3 9 Ii: ‘81 | 243 «| 729 
4 16 64 256 | 1024 | 4096 
K -] =| _2 _2 = 28 
ee I 2 27 81 243 | 729 
: 2 8 16 64 128 512 


H 


Q 


aigeon 4x, ViveTat We THY TEdCVEON Tov avtioteodov Adyou: TEeDGVETW 3/4, ONLAIvEL Adatew 4/3. 
‘Etoy Ya THY adaigeon diwdoxtKkov 4x (4/3), Oa ExovLE AQVITUKOUS EKOETEG, 
EVW YLA THY TEdDBEON dLAdoxLKwV 4x (3/4), DeTIKOUS EKOETEC. 


amo Ta. 


Me tov TaQgovta TeEdTO, av TeEOCDDETOVUE SLAdOxXLKa 4x (4/3), Oa 


TQOTLO KATACKEVTSS 1] ME THV AMAIQEOT SLAdOXLK@WV 5x. 
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Luyntepaopatixa 

Ot Hoedécs THS OKANET|S MvGayogeiov KAtwakos OTtOV EeudaviCovtat otOUS 6 
TQOTLOUG KATAOKEUTS TNS, Elva 3: 

O 1% tedTOSg KATAANYeEL OTNHV a’ LOEdnN, O 2° KAL Oo 3°° OTN B’, O 4% OTNV Y’, O 
5°, We OLADOXLKA TIQOS TO OEU 5x, OTN P’, EVW TEOS TO BAQEUV, OTNV a’ KAL O 6°, HE 
SLAdOXLKA TLEOS TO OEU 4x, OTNV A’, EVW TIES TO BAQU, OTN f’. 

Tlagatngovue OTL TO 5X KaL TO 4x, CAV OVLUTANEWHATKKA dLAOTHUATA, 
TLAQOVOLACOVV LOLALTEQO EvdLAdEQOV. H LOEdY TNS KAiWAKOS O7TOV KATAATYYOVV 
TA OLADOXLKA TLQOS TO OEV BX, Etvat LOLA LE TA DLADOXLKA TIEOSG TO BaQU 4x. Emtions, 
7} HoEdr THS KAiAKOS OTOV KATAATYOVV TA SLAdOXLKA TLEOS TO BAEU 5x, EivaL 


(OLA HE TA OLADOXLKA TLQOS TO OEU 4X. 


H magovoiaon twv TEdTIWV KATACKEUT|S THS IlvVOayoeeiov KAiuaKkoc EytvE 
TOOO AVAAULTIKA, AdEvoS LEV, OLOTL ATIOTEAEL THV TAEOV ONLAVTLKT, KAtLAKa, 
apov eivatl Oo yevvytogac OAwV tTwv vmo0AOitwv KAWaKwWV, AdETEQOV dE, 
KATAANYOUVHE C€ XOETOLLA OLUETIEQaOHATA. Av KaTAaAAaBOULE, AVAAVOOVUE, KAL 
APOLOWWOOVLE TOUS 8 OTHV OVOIA, TQEOTOUG KATACKELT|C, TOOO WOTE VA TOUG 
AVATAQAYVOVUE OTO XAQTL UOVOL Hac, DA StaTtLOTWOOULE OTL OAOL KLVOUVTAL HE 
TOV LOLO TEOTLO, OTA LOLA LOVOTTATLA. Kat OL 8 TEOTLOL KATAOKELT|S ELVAL OLOLOL KAL 


OAOL KATAANYOVV OTHV La KAiMAKA, HE OLAMOLETIKN, EVLOTE, MOET]. 


Olt mapanavw vToAoylopoi SinotTnuaTwWV, UMOopOovVY va yivovV Kal HE 
mpagelg Ovvapewv Tov 2 Kat Tov 3, Omov OAoL SEpovpe, OTL KaOE TIVOayopEto 


a 


OldoTnua pTopel va ypadet oav Adyoc buvapewv F] , oTov a,beN Kal 


ce{-Ll}. 


2D = 


ITv@ayopéeloc KAaKka 
H Ilv€Oaydeetocg KAivaKka, OTmwc PAETIOVHE, SOUELTAL ATIO SVO SLAMOEETLKA 
Byuata, tov IIvOaydeeto Tovo (T) " Kat to TIvOayoegeto nprovioS >, TO O7tOLO 


Kkadeitar kat Ana (A). 


To AfnuUMa eivat ULKEdTEEO SLAOTNHUA aT’ TO ULOO TOV TOVOL, 2A < T, dLOTL: 


256 256 65536 Z 9 
243 243 59049 8 


, OTOTE, AV adaigéoovHE TO ANNA am’ Tov TOvOo, Oa 


9 256 2187 


: = , TO OTCOLO 
8 243 2048 


meoKUMEL SiaOTHUA UWeyaAUTEQ—o amt’ avtd T-A= 


diaoTHUA KaAettat ATOTOUN (A), ouvettwg A=T-A<=>T=At+A. 


I 


H anotoun, téAog Sudéger an’ to Ana Kata didoTHUA 


2187 256 531441 
2048 243 524288’ 


oTtov KaAeitat KOUMA (K) kat Eivat TO ULKEOTEQO SLAOTNUA 


otnyv IIvOayoegeta kAivaka. 


AANAa& kar K =A-AS>K=T-A-ASK=T-2A, d00Tt 


9 (238) =2 65536 531441 
8 | 243 8 59049 524288" 


To TIvOayodegeto KOA AOLTOV, DAV TO HLKQOTEQEO SLAOTHUA, UTIOREL VA 
xXornoworomOel wo HéETQ-O yLaA TA UTOAOLTA StactTHYATA THS IlvVOayogetou 
KAiuakoc, TO omolo, EeTaTeémMoVvTaG TO oe Cents PeloKOvHE 


531441 


1200 log, = 23.46 Cents. 
524288 
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Metatgémovue KAO SOLAOTHUA CE Cents, xXwWeiC OTEDVyVAOTLOINON KAL TO 
dtalgovtE He TA 23.46 Cents tov TIvOayoeetov KOUMATOS, WOTE VA BEOUUE CE 


TLOOK KOUMATA AVTLOTOLXEL. 


IIvOayogeta | Ataotna d Cents Koupata 
OLAOTHUATA 
KAivaka 2 1200 pid 
1 
Tovoc 2. 203.91 8.6918 
8 
AToTOUN 2187 113.685 4.846 
2048 
Aya 256 90.225 3.846 
243 
Koupa 531441 23.46 1 
524288 


Yrodiaipeon KAivaKkoc 
AauBavovtas we ded0uEVvO, OTL O AQLOUOS TWV KOUUATwWV THC KAtUAKOS 


TIQETLEL VA ELVAL AKEQALOG KAL OTEOVYVAEVOVTAS TIS TLUES TWV KOUMATWV (round), 


é€XOUHE: 
IIlv@ayogeta | Koppata 
OLAOTHUATA 
Tovoc 9 
ATOTOLIN 5 
Anya 4 


H «Atuaka Aournov, Tou TreQéxet 5 T kar 2 A, diaigettat oe 53 KOUUATA. 

Thv Tmagatavea diaigeon aKkoAovOet Kat o ToveKog povouxoAdyoc Rauf 
Yehta Bey, otic agxécs tov 20° at Ula avaBiwon, THs IIvOayogeiouv KAivakoc, 
omov amoteAeit TH B&ON THS ONMEELVIS KAaocoukrs Movotkns ths AvatoArge, n 
OTOLA  KATAYEAMETAL OTO TMEVTAaAYEAUUO Donizetti, We lA ULKET) OWS 


dtAPOEOTLOINON, TA AVOLOLA 4X. 
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Tlevtaypappo Donizetti 
H KAivaka Tov Katayeadetat OTO TevtayeauNo Donizetti xweic Kapia 
addAotwon, eivat uta pKty KAivaKa, TEOTOV TLVa, ATOTEAOVUEVT, ATO SVO 


avouola 4x. 


T 6 r A % ra yr m7! 
q aut VL hy 4 VV aul q 
H maganavw Wovoikn KAiwaka, etvatn KAiuaKka tov Makau Mrovoedix, pe 
dtaCevypéva 4x ussak (DEeUyto) kat kurdi (Aweto), Ett TO OEV. 
Kata th BuCavttwr ogoAoyia, Hxocg TA. A, oKkANedc mevtadwvoc (dev 
UTAPXEL ATOAVTH AVTIOTOIXIA, HAAG OVTE Kal TAVTION pETAgL Makap kat Hxov). 
H kAivaka tov Makau Mrovoedix, etvat TQOTIOV TLVa, O yevvtyTOEAc OAWV 
tov AAAwV KAWaKwWV tTwov Makau, OL OTOLeS TEOKUTITOVLV, LE KATAAANAA onEta 


AAAOLWMOEWV. 


DAL 


EntAoyoc 


XTO XWELOUO aAvTOV Tov TIvOayoQa, OTOV AkOAOVOOUV OTUEQA GE DEWELA 
KAL TEAEN OL «PiAOl KAL «yEiTOVéS» HAC, TIRETLEL VA OTEAMOULE LE OC KAL 
CEPAOLO, XWEIC KALLA TEOKATAANWN. 

H dtaigeon tS KAiuakocg etvat an’ Ta OTOVvVdALOTEQA CNTNUATA OTHV 
EAAnvikr, pwovoikr) nuwv, KaB@c OAOL yvweiCovuE Tic atéAEleC KAL TA 
TLQOBANUATA TOV OVYKEQACLOV TWV 72 1] 68 KOUUATWV, TLOAD dE TLEQLODOTEQO, TOU 
XOVTQOKOUMEVODV OUTLKOV OVOTIUATOS Twv 12 NULTOViwv, OTtOV TOAAOL WaAAOUV 
KQAL TOAYOVOOVV OT}MEQA. 

O xwetoydog tS KAiWaKog dev amoteAei «aigeTiKO» OéUa OTHV 
ExkAnotaotikr) BuCavtivryy, Uac MovotKn, OTIWS dev aToTEAEL AigEON OTHV TILOTH 
Mac, N TEAEON TWV EORTWV TOV EVLAVTOV LE TO TAAALO NUEQOADYLO. 

O xwetopds BeBatws oe 12 KOUMATA, ADMPAAWS DA NHTAV «AIQETLKOS», YLA TA 
MOVOLKA TLETIOAYUEVA, O XWELOLLOS OUWS Ce 53 KOUUATA, dev ElvaL SLOTL ATIOTEAEL 
tTHV TteAclLoTEQa TLQODEYYLOT] OVUYKEQGAOLOV OTO TAEloTO TWV KALUAKWV TIOV Ba 
detCOVME OTHV TLAQOVOIAON HE DELLA: «BEATLOTOS DVYKEQADHOS TOV OKTAXOQDOU 


Me ETULOTNMOVIKT) UEDOSO, YLA KADE KAiLAKaA». 
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